xUBF contains a novel dimerization domain essential for RNA polymerase I transcription.
Xenopus laevis upstream binding factor (xUBF) is an RNA polymerase I transcription factor that is required for formation of the stable initiation complex. The 701-amino-acid protein contains three regions of homology to the chromosomal protein HMG1 (the HMG boxes), which act in comparative independence to cause DNA binding. DNA binding is augmented by a 102-residue amino-terminal domain that causes xUBF to form dimers. The dimerization domain is bipartite in structure, consisting of two regions with the potential to form amphipathic helices, separated by a gap of at least 22 amino acids. The carboxyl half of xUBF is relatively dispensable for transcription (including an 87-residue acidic tail). However, either altering the number of HMG boxes or interfering with dimerization eliminates transcription. The gap region of the dimerization domain is dispensable for dimerization but is absolutely required for transcription. This suggests that the gap region has a critical function in transcription distinct from any effect on dimerization or DNA binding.